inclinometers (activPAL™, Glasgow, Scotland) and a 13 min/day increase in stepping time (mean baseline participant body mass index [BMI] = 26.2 kg/m 2 ; Fitzsimons et al., 2013) . Gardiner and colleagues conducted a 2-week intervention and found a 30 min/day decrease in sedentary activity measured by Actigraph accelerometer (Gardiner, Eakin, Healy, & Owen, 2011) .
Feasibility testing has been limited to short-term interventions with only one or two intervention contacts (Fitzsimons et al., 2013; Gardiner et al., 2011) . In addition, previous intervention studies have only reported changes in sedentary behavior and have not examined impacts on other health outcomes such as depressive symptoms and physical function. The purpose of our study was to examine the feasibility of a longer (8-week) theory-based intervention to reduce sitting time in older adults with overweight and obesity. We also explored the effect of the intervention on our primary outcomes, reduction in total sitting time and increase in sit-to-stand transitions, and secondary outcomes including physical function and depressive symptoms.
Method
We conducted a one-arm pre-post test study called Take Active Breaks from Sitting (TABS) in Seattle, WA, during 2013 WA, during -2014 . Study procedures were approved by the Group Health Research Institute Institutional Review Board.
Participants and Setting
Participants were recruited from March 2013 to May 2014 through the patient panels of a primary care clinic located within a large integrated health system in Washington State. We used electronic health records to randomly select a group of patients over age 60 and with a BMI ≥ 27 kg/m 2 . Recruitment letters were sent and interested individuals were invited to call a study line to discuss the study with a member of the research staff. During the telephone call, participants were screened for eligibility criteria, provided oral informed consent, and scheduled a baseline in-person assessment. Eligibility criteria were the following: self-report sitting over 7 hours per day (confirmed with objective monitoring at baseline, described below), able to stand, and able to walk one block.
Procedures
A study research specialist conducted in-person assessments at the participants' primary care clinic at baseline (pretest) and posttest (8 weeks). During the visit, participants completed several tasks (e.g., height, weight, physical function) and completed a survey. Participants were fit with activity monitoring devices (thigh-worn inclinometer and waist-worn accelerometer) to wear for 7 days at baseline and 8 weeks.
They were instructed to wear the devices for 7 days, only removing them to go to sleep, bathe/shower, or swim. They were given a log to record device wear time and instructed to return the devices by mail using prestamped addressed envelopes. In addition to in-person measurement visits at baseline and 8 weeks, participants were mailed the inclinometer to wear for 7 days at the midpoint of the study (about 3 weeks into the intervention). Participants received $15 after completing the baseline visit, $10 after the midpoint inclinometer wear, and $15 after the posttest visit.
Intervention
The TABS intervention consisted of five phone calls delivered over an 8-week period by a health coach using social cognitive theory constructs adapted from Gardiner's Stand Up For Your Health intervention (Gardiner et al., 2011; McAlister, Perry, & Parcel, 2008) . Social cognitive theory emphasizes the dynamic interaction among personal, behavioral, and environmental influences on behavior (reciprocal determinism; McAlister et al., 2008) . Specific strategies used in the TABS intervention are described according to the behavior change technique taxonomy in Table 1 (Michie et al., 2011; Michie et al., 2013) . The initial phone call lasted about 30 minutes, with follow-up calls 2, 3, 5, and 7 weeks later each of which lasted about 20 minutes. A motivational interviewing style was used by the phone coaches in order to support self-efficacy and engage participants in working on their goals in a manner that is nonthreatening and supportive of participant values and preferences (Miller & Rose, 2009 ). Participants set personalized goals to help them ultimately achieve two goals: (1) a decrease in total sitting time by 2 hours per day through more standing and moving and (2) an additional 15 breaks from sitting (i.e., increase in the number of sit-to-stand transitions) throughout the day. Participants were also mailed graphical feedback charts depicting their sitting time, standing time, stepping time, and sit-to-stand transitions after each week they wore the inclinometer. After the baseline devices were received, the first feedback chart was mailed along with a study workbook and self-monitoring logs. Health coaches were master's-level research assistants and postdoctoral fellows who were trained and received ongoing supervision from the study principal investigator, who is a clinical health psychologist.
Measurement
Primary Outcomes. The primary outcomes were total sitting time and sit-to-stand transitions as measured by a thigh-worn inclinometer worn for 1 week at baseline, 3 weeks, and posttest (8 weeks) (activPAL). The device is small, lightweight, and unobtrusive and was affixed to the front of the thigh with a mild gel adhesive. The activPAL has been tested for reliability and validity, has been used with older adults, and is considered the current most valid objective measure of sedentary behavior (Grant, Dall, Mitchell, & Granat, 2008; Hart, Ainsworth, & Tudor-Locke, 2011; Kozey-Keadle, Libertine, Lyden, Staudenmayer, & Freedson, 2011; Kozey-Keadle, Libertine, Staudenmayer, & Freedson, 2012) . Time spent sitting/ lying and sit-to-stand transitions per day were calculated using proprietary activPAL3 software. Non-wear time was determined by wear log entries and removed from analysis. Other inclinometer outcomes included time spent standing and stepping and the percentage of the day spent sitting, standing, and stepping while wearing the device (to adjust for wear time).
Secondary Outcomes. Objective physical activity was measured with a waist-worn accelerometer (Actigraph wGT3X+, Pensalcola, FL). The Actigraph is reliable (Esliger & Tremblay, 2006; Santos-Lozano et al., 2012) and valid among older adults (Buman et al., 2010; Pruitt et al., 2008) , people with mobility limitations (Pruitt et al., 2008) , and obese adults (Colbert, Matthews, Havighurst, Kim, & Schoeller, 2011; Kozey-Keadle et al., 2011; Lopes, Magalhaes, Bragada, & Vasques, 2009) . Accelerometer data were processed using ActiLife Version 6.8.0 with data captured in 60-second epochs with the low-frequency extension enabled. Sedentary activity was considered as time spent at <100 counts per minute, light activity as counts between 100 and 1,951, and moderate or higher intensity activity at counts above 1,951 (Freedson, Melanson, & Sirard, 1998) . We also classified the number of breaks from sedentary time as the number of times counts that went above the 100 cut point threshold for 1 minute or more.
The Short Physical Performance Battery was used to assess lower extremity balance, gait speed (time to walk a 3-meter course), and strength (time it takes to complete 5 chair stands) (Guralnik et al., 1994; Guralnik, Ferrucci, Simonsick, Salive, & Wallace, 1995) . Participants had their height (inches) and weight (pounds) measured using a portable digital scale (Tanita HD-35, Arlington Heights, IL) and stadiometer (Seca 213, Chino, CA). BMI was calculated as [weight/(height 2 )] × 703.
The survey assessed self-reported sitting time using the International Physical Activity Questionnaire and sedentary behavior with items from the Sedentary Behavior Questionnaire, both of which have adequate reliability and validity (Rosenberg, Bull, Marshall, Sallis, & Bauman, 2008; Rosenberg et al., 2010) . The 8-item Patient Health Questionnaire measured depressive symptoms; higher scores represent more depressive symptoms and scores ≥10 indicate a depressive disorder (Kroenke et al., 2009 ). The 10-item PROMIS Global Health short form version 1.1 was used to capture physical and mental health quality of life (Hays, Bjorner, Revicki, Spritzer, & Cella, 2009 ). Raw scores are translated into t scores such that a score of 50 represents the average for the U.S. general population with a standard deviation of 10 points. Higher scores indicate better physical and mental health quality of life.
The baseline survey also assessed demographic characteristics and chronic conditions (a checklist of nine conditions: arthritis, high cholesterol, lung disease, high blood pressure, diabetes, stroke, arthritis, cancer, and osteoporosis). The posttest survey also asked several items to assess helpfulness of TABS materials and components on a 0 to 3 scale (0 = did not use, 1 = not helpful, 2 = somewhat helpful, 3 = very helpful) as well as study satisfaction on a 0 to 3 scale (0 = not at all satisfied, 1 = not very satisfied, 2 = somewhat satisfied, 3 = very satisfied).
Data Analysis
We conducted paired t tests using SPSS Version 22 (IBM, 2013) to assess change from baseline to midpoint and baseline to posttest among those who had complete data (resulting in different sample sizes between primary and secondary outcomes). The level of significance was set at .05. Due to the small sample size, we calculated Cohen's d values as an estimate of the effect sizes (interpreted as small, .20; medium, .50; and large, .80 ; Cohen, 1988) .
Results
A total of 36 participants were consented to participate and completed baseline measures (see Figure 1) . Noncompleters (N = 12) did not differ from completers based on BMI, age, gender, physical function, or self-reported ST. Completers had an average of 2.65 chronic conditions including hypertension (n = 12), high cholesterol (n = 12), diabetes (n = 7), arthritis (n = 10), and cancer (n = 8; 4 prostate and 3 breast; 1 unknown type). The mean age was 71.4 years (range = 60-84, standard deviation = 6.4), 70% were female, 91% were non-Hispanic White, 74% had a college degree or higher, 61% were retired, 13% worked full-time, 13% used an assistive device, 61% were married, and mean BMI was 34 kg/m 2 (range = 27-47). No study-related adverse events were reported.
Primary Inclinometer Outcomes
Mean inclinometer wear time was 6.4 days and 13.7 hours per day at baseline and 6.6 days and 13.7 hours per day at posttest. Inclinometer-measured sitting time ranged from 7.2 to 13.8 h/day at baseline and 4.2 to 12.9 h/day at posttest. From baseline to posttest, there were improvements in inclinometer-measured sitting time (27 min/day), standing time (24.6 min/day), percentage of the day spent standing (3%), and a decrease in percentage of the day spent sitting (−3%) from baseline to posttest (see Table 2 ). While not meeting statistical significance, there were increases in sit-to-stand transitions (2.17/day), stepping time (6.6 min/day), steps (574/day), and percentage of the day stepping (1%) from baseline to posttest. The midpoint analysis suggested that most changes were made by the midterm evaluation and sustained at posttest (see Table 2 ).
Based on the inclinometer data, 19 out of 23 participants (83%) improved either total sitting time or sit-to-stand transitions. For sitting time, 16 out of 23 participants (70%) had a reduction from baseline to posttest. Among the 16 participants that reduced their sitting time, the decrease in sitting time was 53 min/day on average (9.23 h/day at baseline; 8.35 h/day at posttest; p < .01; baseline percentage of day sitting = 66% and 60% at posttest; p < .01). However, only one participant met the goal of reducing sitting time by 2 hours or more per day. Fourteen out of 23 participants (61%) increased sit-to-stand transitions; the average increase in sit-to-stand transitions among these 14 participants was 6 per day (36 at baseline and 42 at posttest, p < .01). However, no one achieved 15 or more additional sit-to-stand transitions per day.
Secondary Outcomes
Accelerometer measures of sedentary time, light activity, and moderate-to-vigorous activity also improved from baseline to posttest (see Table 3 ). According to the accelerometer, sedentary time decreased by 23.25 min/day, light-intensity activity increased by 21.32 min/day, and moderate-to-vigorous activity increased by 3.7 min/day. Self-reported weekday and weekend sitting time was lower at posttest compared to baseline (see Table 3 ). There was no change in television or computer time. While physical function overall was high, gait speed improved. Depressive symptoms, while below cutoffs indicating any mild-to-moderate depression, also improved. Neither mental nor physical quality of life measures significantly improved.
Acceptability
Satisfaction ratings were high with 100% of completers reporting they were somewhat or very satisfied with the number, length, and content of calls as well as the study as a whole for helping them to decrease their sitting time. The workbook and self-monitoring logs had lower ratings of helpfulness with 19% reporting they did not use the workbook and 28.5% reporting they did not use the logs. Among those that used the workbook and logs, 100% found the workbook somewhat or very helpful while 87% of those that used the logs reported them to be somewhat or very helpful. Phone calls were rated highly (95% reported finding them somewhat or very helpful) as were the feedback charts (100% reported them to be somewhat or very helpful).
Discussion
We found preliminary evidence that a behavioral sedentary time reduction program is feasible and acceptable among older adults with overweight and obesity, most of whom had multiple chronic conditions. Furthermore, 83% improved sitting time, sit-to-stand transitions, or both. However, our goals of a 2-hour per day reduction or an increase of 15 sitto-stand transitions was not achievable given the current intervention strategies. Additionally, we observed the most change during the first few weeks of the study (midpoint) with maintenance at the 8-week posttest. This suggests that change in sedentary time can occur fairly quickly and can continue to improve and/or be maintained over a 2-month period. However, additional adaptive strategies may be necessary to support larger improvements in sitting time and sitto-stand transitions after the 1-month mark. Overall, we found a modest 27 minute per day decrease in sitting time, or a 3% decrease in sitting time, and a small overall improvement in sit-to-stand transitions. Those that improved sitting time or sit-to-stand transitions had larger improvements on both outcomes. We also found improvements in light and moderate-to-vigorous physical activity.
Our 27-minute decrease in sitting time in a more overweight population than previously researched represents a small effect size that is comparable to previous studies in the general older adult population (Fitzsimons et al., 2013; Gardiner et al., 2011) . Compared to Fitzsimons et al. (2013) , we found larger effect sizes for increased standing time (.34 vs. .15) but smaller effect sizes for stepping time (.16 vs. .39), suggesting that our participants decreased sitting time by standing more, whereas Fitzsimons' participants decreased sitting time by stepping more. Fitzsimons et al. (2013) and Gardiner et al. (2011) found decreases in TV viewing while we did not. More research to understand the best types of goal targets for older adults with overweight and obesity and the health benefits of small amounts of increased standing time is needed.
We found that gait speed significantly improved by almost 0.5 seconds. Perera and colleagues noted that a change of 0.05 m/s indicates a small change and 0.10 m/s indicates a substantial change in gait speed on the 6-meter usual pace gait speed task (Perera et al., 2014) . While we used a shorter course, this could suggest a small but clinically meaningful improvement in gait speed (from 0.79 m/s at baseline to 0.89 m/s at follow-up).
Satisfaction with the study appeared high. Participants found the feedback charts most helpful followed by phone coaching calls. Those that used self-monitoring logs found them helpful but there were many reports that these were too burdensome. We also conducted qualitative exit interviews with the participants and those findings provide additional evidence of the acceptability and feasibility of reducing sedentary behavior in this population highlighting barriers and motivators (Greenwood-Hickman, Renz, & Rosenberg, 2015) .
Overall, effect sizes for sedentary behavior reduction in our study, as well as previously published studies, are small. Of note, a recent 6-month randomized controlled pilot study among sedentary adults found a nonsignificant 16-minute per day reduction in sitting time among the intervention group (Aadahl et al., 2014) . However, there were significant improvements in fasting insulin levels and measured waist circumference for those receiving the intervention in that study (Aadahl et al., 2014) . A clear threshold for achieving sedentary behavior reductions that will promote health improvements is unclear at this time. However, our results showing improved function as well as results by Aadahl et al. (2014) suggest that small changes may be meaningful to health.
Key strengths of our study were the longer study duration, additional intervention contacts compared to earlier studies, and the focus on a more overweight and obese participant sample than prior studies. Additionally, the intervention was delivered by phone in order to reduce barriers to behavior change and support future dissemination efforts based on prior work in smoking cessation (Lichtenstein, Zhu, & Tedeschi, 2010) , physical activity in older adults (Muller & Khoo, 2014) , and cardiac rehabilitation (Kotb, Hsieh, & Wells, 2014) . Our study used multiple indicators of sitting time (e.g., self-report, inclinometer, accelerometer). The two objective measures yielded similar estimates of total sitting time and decreases in sitting time. Self-reported decreases in sitting time were much larger than the inclinometer or accelerometer data suggested. An important limitation of our study is that participants comprised a volunteer sample that was predominantly White and highly educated and who may differ in their motivation and behaviors compared to the general population of older adults with overweight and obesity. In addition, our study lacked a comparison group that would have enabled a better understanding of the effects of measurement and would have better controlled for events that could disrupt sedentary time (e.g., illness, vacation, retirement). Finally, we conducted a large number of analyses given our small study sample so our significant findings must be interpreted with caution and should be confirmed in future studies with larger samples.
In conclusion, we found that a theory-based intervention to reduce sitting time and increase sit-to-stand transitions in a convenience sample of older adults with overweight and obesity was feasible and acceptable. In addition, our brief intervention shows preliminary evidence of effectiveness. Given our results and the high prevalence of sedentary behaviors among older adults with overweight and obesity and low levels of physical activity, interventions to improve sedentary behaviors may be a practical behavioral target.
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